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• Investigated dynamic within-person effects of need fulfillment and motivation 
• Effects involving competence unfolded within days 
• Effects involving relatedness unfolded across days 
• No dynamic effects for autonomy were observed 
  




People experience frustration of their basic psychological needs (autonomy, competence, 
relatedness) in daily life, but does this frustration trigger motivation to restore this need and, 
in turn, to attain need satisfaction? The present study explored the temporal dynamics of need 
dissatisfaction, motivation, and satisfaction in an ecological momentary assessment (N=58; 
ten daily assessments of need satisfaction, dissatisfaction and motivation for five days). While 
need dissatisfaction did not predict need motivation overall, need motivation predicted need 
satisfaction within a day for competence, and across days for relatedness. Potential 
explanations for this pattern of results are discussed. Findings emphasize the importance of 
specifying the time frame over which dynamic effects evolve and acknowledging differences 
between the needs.  
 
Keywords: psychological needs; intensive longitudinal design; within-person; multi-
level modeling; ambulatory assessment; self-determination theory 
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Exploring Need Dynamics Within and Across Days in Everyday Life: A Three-Level 
Analysis 
1. Introduction 
Fulfillment of a basic psychological need such as the need to belong (Baumeister & 
Leary, 1995) or the needs for autonomy, competence, and relatedness (Deci & Ryan, 2000), 
has been hypothesized to be associated with higher well-being. While there is ample evidence 
for this assertion, comparatively less is known about the processes that lead to fulfillment 
versus thwarting of a basic psychological need. In terms of Sheldon’s (2011) two-process 
model (TPM) this might be due to a strong emphasis on the needs-as-requirements 
perspective on psychological needs in prior empirical research. According to this perspective, 
psychological needs are fundamental nutriments necessary to experience psychological 
growth, integrity and well-being (Deci & Ryan, 2000). Need fulfillment, thus, constitutes the 
most fundamental predictor for psychological health.  
However, need fulfillment does not occur out of the blue: Humans are not merely 
passive recipients of external events, but they are active agents shaping their environment to 
fit their personal preferences (Diener, Larsen, & Emmons, 1984) and current situational 
demands (Carver & Scheier, 1998). If psychological needs are as fundamentally necessary for 
psychological health as food and water are for physical survival (Deci & Ryan, 2000), this 
implies that the frustration of a basic psychological need should prompt individuals to seek to 
attain experiences that help to fulfill their thwarted need. This needs-as-motives perspective 
(Sheldon, 2011) has so far mainly focused on rather stable inter-individual differences in 
motives (McClelland, 1985) or situational effects in structured experimental settings. 
However, research on naturally occurring need dynamics in everyday life is scarce and the 
temporal dynamics of psychological needs and the motivation to fulfill these needs are not 
precisely known.  
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The aim of the present study is to extend the needs-as-motives perspective into 
people’s everyday lives. Specifically, we investigated whether frustration of a basic 
psychological need would prompt restorative attempts, operationalized as increased 
motivation to pursue this need, and whether these attempts, in turn, would increase need 
satisfaction at a later point in time. The next sections will be organized as following: First, we 
will introduce Self-Determination Theory (Deci & Ryan, 2000) and the TPM of need 
fulfillment. In this section we will also summarize prior research investigating the association 
between need fulfillment and need motivation.  Next, we will emphasize the importance of 
taking a within-person perspective with regard to examining the association between need 
fulfillment and need motivation. We will then report results from a study investigating these 
associations in study participants’ daily lives. To that end, we employed an ecological 
momentary assessment (EMA; Shiffman et al., 2008; often referred to as experience 
sampling, Hektner et al., 2007, or ambulatory assessment, Trull & Ebner-Priemer, 2009) 
investigating need fulfillment and need motivation multiple times a day across five days in 
participants’ everyday lives. The specific data structure allowed us to examine more fast 
changing within-person dynamics (occurring from hour to hour) together with more slowly 
changing dynamics (day-to-day effects) and inter-individual differences. 
1.1. Need Satisfaction, Need Dissatisfaction, and Their Different Relation to Need 
Motivation 
Our work is based on the conceptual framework of the TPM (Sheldon, 2011) with a 
focus on the three basic psychological needs for autonomy, competence, and relatedness, as 
postulated by Self Determination Theory (SDT; Deci & Ryan, 2000). SDT’s proposal that 
fulfillment of these three basic psychological needs is fundamental for human well-being has 
spawned a substantial amount of research. For example, need fulfillment has been associated 
with higher well-being on the between-person level (Demir & Özdemir, 2010) and the within-
person level (Reis, Sheldon, Gable, Roscoe, & Ryan, 2000). Experimental studies support the 
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postulated causal effect of need fulfillment on well-being (Sheldon & Filak, 2008). However, 
in almost all of these studies, fulfillment of each need has been considered a uni-dimensional 
construct. For example, Gagne’s (2003) Basic Psychological Needs Scale assesses the 
fulfillment of the three needs using both positively worded items assessing need satisfaction 
(e.g., “Most days I feel a sense of accomplishment from what I do”) and (reverse coded) 
negatively worded items assessing need dissatisfaction (e.g., “Often, I do not feel very 
competent”). However, recent psychometric work has challenged such a uni-dimensional 
conceptualization of need fulfillment, strongly suggesting that need satisfaction and need 
dissatisfaction are more than psychometric opposites (e.g., Chen et al., 2015; Cordeiro, 
Paixão, Lens, Lacante, & Sheldon, 2016; Neubauer & Voss, 2016a, 2016b; Sheldon & 
Hilpert, 2012; Tóth-Király, Morin, Bőthe, Orosz, & Rigó, 2017).  
The TPM offers a theoretical explanation for this dissociation. This model attempts to 
unify the needs-as-requirements perspective (which is inherent to SDT) with the needs-as-
motives perspective (a viewpoint taken for example by motive disposition theory; 
McClelland, 1985). One of the core propositions of the TPM is that these two perspectives are 
intertwined but focus on different time points of an action sequence. According to this model, 
instances of need dissatisfaction trigger behavioral motives that aim at reducing the perceived 
lack of domain specific need fulfillment. The action sequence is hypothesized to take the form 
of a test-operate-test-exit (TOTE) sequence (see Miller, Galanter, & Pribram, 1960). For 
example, once an individual recognizes that her basic need for relatedness is dissatisfied 
(test), she is hypothesized to take means to increase her relatedness (operate). She monitors 
the success of this restoration process (test) until her need for relatedness is satisfied again at 
which point she terminates the restoration process (exit). This model can provide an 
explanation for the psychometric separation of need fulfillment into need satisfaction and 
need dissatisfaction: These two components of need fulfillment should be separated since they 
exert their effects at different time points. While need dissatisfaction should motivate 
NEED DYNAMICS IN DAILY LIFE   7 
 
 
individuals to seek out experiences aiming at fulfilling the need, need satisfaction is 
hypothesized to be the consequence of successful need attainment.  
Previous research has yielded results consistent with the prediction that need 
dissatisfaction predicts higher motivation to fulfill this need. For example, in a cross-sectional 
study, Sheldon and Gunz (2009) reported data showing that negatively worded items of need 
fulfillment (indicating need dissatisfaction, e.g. “I struggled doing something I should be 
good at.”) predicted motivation to pursue a need (e.g., “I would like to become very good at 
some activity that is important to me, and feel less inept and incompetent”), but positively 
worded items (indicating need satisfaction, e.g. “I was successfully completing difficult tasks 
and projects”) did not. Experimental studies inducing need frustration have reported similar 
results. For example, experimentally frustrating individuals’ need to belong has been shown 
to result in effects on both explicit motivation for social affiliations, and implicit tuning 
towards sings for future inclusion (DeWall, Maner, & Rouby, 2009; Knausenberger, 
Hellmann, & Echterhoff, 2015; Maner, DeWall, Baumeister, & Schaller, 2007). Radel, 
Pelletier, Sarrazin, and Milyavskaya (2011) showed that frustrating their study participants’ 
need for autonomy (by subjecting them to a controlling context) led to higher accessibility of 
autonomy related words (faster response times in a lexical decision task for autonomy-related 
words). Additionally, autonomy deprived participants in this study also relied less on the 
ostensible ratings of other individuals in their judgements of paintings. These results have 
been interpreted as an implicit attempt to restore one’s dissatisfied need for autonomy.  
Further, in a longitudinal study, Sheldon, Abad, and Hinsch (2011) showed that 
relatedness satisfaction decreased over 48 hours among study participants who had been 
instructed to refrain from any activity on Facebook. The authors took this finding as support 
for their hypothesis that Facebook use provides a means for relatedness satisfaction. Of note, 
average relatedness dissatisfaction did not change during this time window. Two days after 
the cessation period, participants were asked about their Facebook use in the previous two 
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days. Those participants who showed the strongest increase in relatedness dissatisfaction over 
the cessation period reported higher Facebook use after cessation. This finding is in line with 
the assumption of (inter-individual differences in) relatedness dissatisfaction driving (inter-
individual differences in) attempts to restore the thwarted need. Hence, previous research 
supports the assumption that need satisfaction and need dissatisfaction are more than 
psychometric opposites and that they are differentially related to the motivation to pursue a 
basic psychological need.  
Additionally, according to the TOTE sequence proposed in the TPM, need motivation 
is expected to prospectively predict need satisfaction. There is some evidence supporting this 
hypothesis. Early research on the association between achievement motivation and 
performance reported positive associations between these two constructs: Participants with 
higher achievement motivation had better college grades (Weiss, Wertheimer, & Groesbeck, 
1959) and solved more word puzzles in an experimental setting (Lowell, 1952). The 
importance of achievement motivation for school achievement has been demonstrated in 
several studies (e.g., Steinmayr & Spinath, 2009). Further, positive effects of need motivation 
on need satisfaction have not only been found for the competence domain: In a study by 
Sheldon and Schüler (2011) individuals with higher (implicit and explicit) motives had higher 
levels of fulfillment of the respective need, as compared to their lower motivated 
counterparts. 
Taken together, prior research reported results consistent with the assumptions that (a) 
need dissatisfaction and need satisfaction are more than psychometric opposites and that they 
can better be understood as correlated, but distinct constructs; (b) dissatisfaction of a basic 
psychological need increases the motivation to pursue this need; and (c) higher need 
motivation increases subsequent need satisfaction.  
1.2.The Importance of Distinguishing Within- and Between-Person Analyses  
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Although these previous findings are intriguing, these studies are highly dominated by 
a between-person perspective on need fulfillment. For example, despite its longitudinal 
nature, the study by Sheldon et al. (2011) still focused on inter-individual differences. 
Specifically, it was inter-individual differences in (change of) need dissatisfaction that 
predicted need motivation (Facebook use after the cessation period). A true dynamic 
perspective on need fulfilment requires a within-person perspective with regard to data 
collection and data analysis. From such a dynamic perspective, the core question becomes 
whether—within an individual—times of higher need dissatisfaction predict need motivation, 
which in turn predicts higher need satisfaction later in time. Importantly, questions regarding 
within-person associations cannot be answered by investigating between-person differences. 
In his seminal work, Peter Molenaar (2004) showed that between-person relations are 
equivalent to within-person relations only if the ergodicity assumption is met. This 
assumption implies that the process under investigation is stationary (meaning that means, 
(co-)variances, and other characteristics of the process do not change over time) and that the 
same process accounts for each individual in the population. This assumption will most likely 
not hold for psychological constructs (Molenaar, 2004) necessitating that within-person 
processes be investigated by obtaining data that allow for modeling within-person relations 
among variables. Hence, intensive longitudinal designs are required to address questions 
about within-person dynamics (Hamaker, 2012).  
Recent research has targeted the issues of measurement on the within- and between-
person level empirically. For example, in a study by Brose, Voelkle, Lövdén, Lindenberger, 
and Schmiedek (2015) the well-established two factor structure of the Positive and Negative 
Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988) held at the between-person level 
(i.e., between-person differences in affect could be described by the two uncorrelated factors 
positive affect and negative affect), but the degree of convergence of the within-person 
structure of affect to this between-person structure differed between individuals. Hence, 
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measurement models (and relations between variables) on the between-person level and the 
within-person level can diverge, emphasizing the importance of investigating within-person 
associations when the conceptual interest lies in within-person processes.  
With regard to the dynamics of need fulfillment there are two recent studies which 
investigated the within-person structure of and associations between need satisfaction and 
need dissatisfaction. Neubauer and Voss (2016a) report results from a multilevel confirmatory 
factor analysis (MLCFA) on daily diary data, investigating the measurement models of 
fulfillment of the three basic psychological needs for autonomy, competence, and relatedness. 
Their results showed that satisfaction and dissatisfaction of these three needs should be 
separated on both the between-person and within-person level. Hence, the previously reported 
dissociation of these two need fulfillment dimensions on the between-person level (e.g., 
Neubauer & Voss, 2016b) holds on the within-person level as well. However, no information 
on need motivation was obtained and consequently no conclusion on the dynamics of need 
satisfaction, need dissatisfaction and need motivation can be inferred from this study.  
Motivational variables were included in a study by Bidee, Vantilborgh, Pepermans, 
Griep, and Hofmans (2016). In this study, daily need satisfaction and dissatisfaction were 
assessed for eight days in a sample of participants volunteering for social care organizations. 
Additionally, controlled motivation and autonomous motivation for volunteering was assessed 
at the beginning and the end of the study period. Results from a MLCFA showed that global 
need satisfaction (i.e. aggregated across the three needs) was highly correlated (r = -.83) with 
but separable from global need dissatisfaction on the within-person level. The authors 
expected that changes in need dissatisfaction (satisfaction) would be associated with changes 
in controlled (autonomous) motivation – an expectation that was not confirmed. Although this 
study targeted the association of all three constructs of interest to the present research 
(satisfaction, dissatisfaction, motivation), there are several important differences to our 
approach: First, Bidee et al. (2016) did not address the within-person dynamics of these 
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variables. Similarly to the study by Sheldon et al. (2011), they investigated whether between-
person differences in change of (dis)satisfaction predicted between-person differences in 
change of motivation; this does not address the question whether these effects hold on the 
within-person level. Second, the measures of (dis)satisfaction were aggregated across all three 
needs, distorting potential differences in the dynamics between the needs for autonomy, 
competence, and relatedness. Third, the motivation construct assessed by Bidee et al. (2016) 
refers to the motivation to engage in a specific activity (volunteer work) and it does not 
address the motivation to specifically pursue the dissatisfied need. Hence, the work by Bidee 
et al. (2016) did not target the present study’s prediction derived from the TPM (Sheldon, 
2011). 
In summary, while some prior research has investigated the association between need 
satisfaction, need dissatisfaction and need motivation on the between-person level, no study 
has thus far targeted these associations from a truly dynamic, within-person perspective.   
1.3.The Present Study 
In the present study, we used an EMA design, asking study participants up to ten times 
a day over the course of five consecutive days to report their recent need satisfaction and need 
dissatisfaction, as well as their current need motivation. With this study, we sought to explore 
the temporal dynamics of need dissatisfaction, need motivation, and need satisfaction within 
days and across days in people’s everyday lives. Based on predictions derived from the two-
process model (Sheldon, 2011) as well as prior experimental (e.g., Knausenberger et al., 
2015) and longitudinal research (e.g., Sheldon et al., 2011) we expected that need 
dissatisfaction should predict need motivation (Hypothesis 1). Need motivation, in turn, was 
expected to lead to higher need satisfaction at a later point in time (Hypothesis 2). This 
hypothesis is again based on the TPM and prior research showing a positive link between 
motivation and need satisfaction (e.g., Sheldon & Schüler, 2011). With this study, we go 
beyond previous research that has investigated these questions from a between-person 
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perspective (e.g., Sheldon & Gunz, 2009) or that has not incorporated need motivation in the 
investigation of within-person need fulfillment associations (Neubauer & Voss, 2016a).  
In addition to allowing for a true within-person perspective, the EMA design further 
opened up the possibility to assess need dynamics on different time scales. It could, for 
example, be possible that need dissatisfaction has an immediate impact on need motivation, 
while need motivation might take a longer time to unveil its effect on need satisfaction. In 
other words: Individuals might be motivated to get in contact with other people who are 
important to them when they just had a negative social interaction 60 minutes ago. However, 
this increased motivation might not necessarily result in higher need satisfaction 60 minutes 
later (e.g., if no important people are currently present), but it might actually take several 
hours before this increased motivation results in positive experiences. Alternatively, increased 
motivation today might not exert positive effects on need satisfaction until the next day (see 
Figure 1 for a schematic representation of the effects on different time scales). Neither 
previous research nor the TPM allow for making specific predictions about the time scale on 
which these effects occur. In the present study, we therefore investigated two different time 
scales: within a day and across days. Since both prior research on this issue and theoretical 
elaborations are rather silent regarding the time scale on which these effects occur, we 
investigated both slow dynamics (operating from day to day) and faster dynamics (operating 
on an hour-to-hour level). Hence, the analyses on the different levels should be regarded as 
exploratory. We investigated the dynamics for all three needs specified by SDT (autonomy, 
competence and relatedness). We had no a-priori expectations that the dynamics of these three 
needs should differ; hence, hypotheses 1 and 2 relate to all three needs. 
2. Method 
2.1.Participants 
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Sixty-one participants were recruited for this study.1 They were recruited from a participant 
pool at a large German university which primarily consists of students. Since the 
questionnaires were administered on participants’ own smartphones, possession of a 
smartphone with Android operating system was an inclusion criterion for study participation. 
Participants were informed in writing that participation was voluntary and that they could 
terminate the study at any point; all participants provided written informed consent prior to 
participation in the study. One participant dropped out before the start of the EMA phase of 
the study. Due to technical problems, two participants provided less than ten assessments and 
were discarded from further analyses, resulting in a final sample of N = 58 (Mage = 22.6 years, 
SDage = 4.5, 77.6% female). 
2.2.Procedure 
The study consisted of two parts. In the first part, participants were invited into the 
laboratory and asked to fill in a package of baseline questionnaires. Next, their own 
smartphone was linked with the questionnaires for the EMA phase. We used the experience 
sampling software movisensXS (movisens GmbH, 2016) in the present study. The EMA 
phase started the following day and ran for five consecutive days. During this period, ten 
questionnaires were triggered every day between 9:30 a.m. and 9:30 p.m. during weekdays, 
and between 11 a.m. and 11 p.m. during weekends, respectively, at semi-random time points 
(prompts were at least 30 minutes apart). After the first prompt of a questionnaire, participants 
had 15 minutes to fill in the questionnaire; they were reminded five and ten minutes after the 
initial prompt if they had not filled in the questionnaire yet. On average, participants 
responded to 38.7 prompts (SD = 7.7; Mdn = 40) corresponding to an average compliance rate 
of 77.4% (Mdn = 80%) and yielding a total of 2,245 observations. The average time between 
                                                          
1 Sample size for this study was not based on formal power analyses since no solid information on the 
parameters relevant to determine required sample size could be inferred from prior research. Given the intensive 
longitudinal design of our study, the total number of observations (participants x days x prompts per day) is 
more relevant for the statistical power than the number of participants alone (Bolger, Stadler, and Laurenceau, 
2012). We aimed to attain at least 2,000 data points in total. With a conservatively estimated average compliance 
of 70%, 60 participants would have been sufficient to obtain this goal (60 x 5 x 10 x .70 = 2,100). 
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two adjacent measurements (excluding overnight) was 84.6 minutes (SD = 46.7). After the 
five days of assessment, participants returned to the laboratory and were compensated for 
their participation, receiving either partial course credit or 20€ plus 5€ bonus if they had 
responded to at least 90% of all prompts.  
2.3.Measures 
At each prompt, satisfaction and dissatisfaction of the three needs (autonomy, 
competence, and relatedness) were assessed with one item each. Specifically, the wording of 
the items was: “Since the last measurement, I felt a sense of intimacy with the people I spent 
time with.” (relatedness satisfaction), “…, I was free to do things my own way.” (autonomy 
satisfaction), “…, I did well even at the hard things.” (competence satisfaction), “…, I felt 
unappreciated by someone who is important to me” (relatedness dissatisfaction), “…, there 
were people telling me what to do.” (autonomy dissatisfaction), and “…, I was unable to do 
well at something.” (competence dissatisfaction). The items were chosen from the Balanced 
Measure of Psychological Needs Scale (Sheldon & Hilpert, 2012). In a previous daily diary 
study, the postulated six-dimensional structure was confirmed for this questionnaire on the 
within-person level (Neubauer & Voss, 2016a).  
Current need motivation was assessed with one item per need. These items were also 
based on items of the BMPN: “At the present moment, I would like to be in contact with 
people who care for me, and whom I care for.” (relatedness motivation), “…I would like to 
really do what interests me.” (autonomy motivation), “…I would like to take on and master 
hard challenges.” (competence motivation). All items were assessed on a seven-point scale 
ranging from 1 (“completely disagree”) to 7 (“completely agree”).  
2.4.Data Analysis 
Data were analyzed using multilevel modeling (MLM). Specifically, with repeated 
measures taken for several days in several individuals, the data structure can be understood as 
a three-level structure with measurements (Level 1) nested within days (Level 2), nested 
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within individuals (Level 3). In the first step, we set up empty models for all nine variables of 
interest (satisfaction of, dissatisfaction of and motivation for three needs). In these models, 
only an intercept was included as predictor; random variances of this intercept on the day 
level and on the person level were estimated. This allowed for a decomposition of the 
variances into between-person variances, day-to-day-variances, and within-day variances. 
Next, we set up multi-level models to predict the two dependent variables of interest (need 
satisfaction and need motivation). 
To investigate hypothesis 1, need motivation of person j on day d and occasion i 
(motidj) was predicted by current need satisfaction (satidj) and current dissatisfaction (disidj), 
that is, by the variable inquiring how much need satisfaction / dissatisfaction the participant 
had experienced since the previous assessment. Furthermore, this person’s motivation at the 
previous assessment (mot(i-1)dj) was included as predictor as well: 
Level 1: 
𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖 = β0𝑖𝑖𝑖𝑖 + β1(𝑠𝑠𝑠𝑠𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖) + β2(𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖𝑖𝑖𝑖𝑖) + β3(𝑚𝑚𝑚𝑚𝑚𝑚(𝑖𝑖−1)𝑖𝑖𝑖𝑖) +  𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 (1) 
On level 2, person j’s average motivation on day d was predicted by this day’s average 
satisfaction (day.satdj), this day’s average need dissatisfaction (day.disdj), as well as the 
average need satisfaction, need dissatisfaction, and need motivation of the previous day 
(day.sat(d-1)j; day.dis(d-1)j; day.mot(d-1)j) 
Level 2: 
β0𝑖𝑖𝑖𝑖 = γ0𝑖𝑖 + γ1(𝑑𝑑𝑠𝑠𝑑𝑑. 𝑠𝑠𝑠𝑠𝑚𝑚𝑖𝑖𝑖𝑖) + γ2(𝑑𝑑𝑠𝑠𝑑𝑑.𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖𝑖𝑖) 
+γ4(𝑑𝑑𝑠𝑠𝑑𝑑. 𝑠𝑠𝑠𝑠𝑚𝑚(𝑖𝑖−1)𝑖𝑖) + γ5(𝑑𝑑𝑠𝑠𝑑𝑑. 𝑑𝑑𝑑𝑑𝑠𝑠(𝑖𝑖−1)𝑖𝑖) + γ6(𝑑𝑑𝑠𝑠𝑑𝑑.𝑚𝑚𝑚𝑚𝑚𝑚(𝑖𝑖−1)𝑖𝑖) +  ζ𝑖𝑖𝑖𝑖 
(2) 
Finally, on the person level (Level 3), average need motivation was modeled as a 
function of person j’s average need satisfaction (person.satj) and dissatisfaction (person.disj): 
Level 3: 
γ0𝑖𝑖 = π0 + π1(𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑚𝑚𝑝𝑝. 𝑠𝑠𝑠𝑠𝑚𝑚𝑖𝑖) + π2(𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑚𝑚𝑝𝑝.𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖) +  υ𝑖𝑖  (3) 
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Combining the three level specific equations yields the final equation for need 
motivation:  
𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖 =     π0 + ζ𝑖𝑖𝑖𝑖 + υ𝑖𝑖 
+π1(𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑚𝑚𝑝𝑝. 𝑠𝑠𝑠𝑠𝑚𝑚𝑖𝑖) + π2(𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑚𝑚𝑝𝑝.𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖) 
+γ1(𝑑𝑑𝑠𝑠𝑑𝑑. 𝑠𝑠𝑠𝑠𝑚𝑚𝑖𝑖𝑖𝑖) + γ2(𝑑𝑑𝑠𝑠𝑑𝑑.𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖𝑖𝑖) 
+γ4(𝑑𝑑𝑠𝑠𝑑𝑑. 𝑠𝑠𝑠𝑠𝑚𝑚(𝑖𝑖−1)𝑖𝑖) + γ5(𝑑𝑑𝑠𝑠𝑑𝑑.𝑑𝑑𝑑𝑑𝑠𝑠(𝑖𝑖−1)𝑖𝑖) + γ6(𝑑𝑑𝑠𝑠𝑑𝑑.𝑚𝑚𝑚𝑚𝑚𝑚(𝑖𝑖−1)𝑖𝑖) 
+β1(𝑠𝑠𝑠𝑠𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖) + β2(𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖𝑖𝑖𝑖𝑖) + β4(𝑚𝑚𝑚𝑚𝑚𝑚(𝑖𝑖−1)𝑖𝑖𝑖𝑖) +  𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 
(4) 
Previous research has shown that measures of need satisfaction and dissatisfaction 
often overlap and are not completely orthogonal (e.g., Neubauer & Voss, 2016b; Tóth-Király 
et al., 2017). Therefore, to investigate the unique effect of need dissatisfaction on need 
motivation, we controlled for need satisfaction in this model.  
The model for predicting current need satisfaction was similar:  
𝑠𝑠𝑠𝑠𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖 =     π0 + ζ𝑖𝑖𝑖𝑖 + υ𝑖𝑖 
+π2(𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑚𝑚𝑝𝑝.𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖) + π3(𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑚𝑚𝑝𝑝.𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖) 
+γ2(𝑑𝑑𝑠𝑠𝑑𝑑.𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖𝑖𝑖) + γ3(𝑑𝑑𝑠𝑠𝑑𝑑.𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑖𝑖) 
+γ4(𝑑𝑑𝑠𝑠𝑑𝑑. 𝑠𝑠𝑠𝑠𝑚𝑚(𝑖𝑖−1)𝑖𝑖) + γ5(𝑑𝑑𝑠𝑠𝑑𝑑.𝑑𝑑𝑑𝑑𝑠𝑠(𝑖𝑖−1)𝑖𝑖) + γ6(𝑑𝑑𝑠𝑠𝑑𝑑.𝑚𝑚𝑚𝑚𝑚𝑚(𝑖𝑖−1)𝑖𝑖) 
+β2(𝑑𝑑𝑑𝑑𝑠𝑠𝑖𝑖𝑖𝑖𝑖𝑖) + β3(𝑠𝑠𝑠𝑠𝑚𝑚(𝑖𝑖−1)𝑖𝑖𝑖𝑖) + β4(𝑚𝑚𝑚𝑚𝑚𝑚(𝑖𝑖−1)𝑖𝑖𝑖𝑖) +  𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 
(5) 
In both models, the dependent variable was predicted by the other two need 
components (either satisfaction and dissatisfaction or dissatisfaction and motivation) as well 
as the lagged effects of all three need components on the between-day level. On the within-
day level, we selectively included only those predictors that were conceptually meaningful. 
For example, predicting current need satisfaction (i.e., the degree to which a need had been 
satisfied since the last assessment) by current need motivation is not meaningful, since 
motivation was assessed with regard the present state of the individual (“At the present 
NEED DYNAMICS IN DAILY LIFE   17 
 
 
moment, I would like to…”), whereas need satisfaction was assessed with regard to a 
previous time point (“Since the last measurement…”).  
Level-1 predictors (associated with the β’s in Equations (4) and (5)) were centered on 
the person specific day mean, Level-2 predictors (see γ’s) were centered on the person mean, 
and Level-3 predictors (see π’s) were centered on the grand mean. This centering strategy 
results in pure within-level estimates of all effects, that is, an estimation of within day, across 
day, and across person effects of the variables of interest, respectively (see Brincks et al., 
2017, for a recent discussion of different centering strategies in three-level models). Lagged 
variables for the first assessment of each day were set to missing (i.e., the first assessment 
each day was not predicted by the last assessment of the previous day). All analyses were 
performed in R version 3.3.3; multi-level models were estimated using the nlme package 
(Pinheiro, Bates, DebRoy, Sarkar, & R. Development Core Team, 2017). Data can be 
retrieved from https://osf.io/6krj7/. 
3. Results 
Table 1 depicts the variance decomposition of the nine study variables. Satisfaction 
and dissatisfaction of the three needs exhibited most variation on the within-day level 
(between 54.4% and 66.2% of the total variance). For competence motivation and relatedness 
motivation, variance proportions across persons (Level 3) and within days (Level 1) were 
approximately equal; for autonomy motivation, there was more variance on the within-day 
level than on the between-person level. Variance across days was smaller than the variances 
across the other two levels for all nine variables (ranging from 9.7% to 17.3% of the total 
variance). Although smaller, this variance was statistically meaningful in that removing the 
random intercept variance across days deteriorated model fit for all nine variables, χ²(1) > 
76.19, p < .001 for all. 
Descriptive statistics are depicted in Table 2. Within-person correlations were 
obtained via three level models in Mplus (version 8.1). On the between-person level, for all 
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three needs, need satisfaction correlated negatively with need dissatisfaction, r < -.27, and 
positively with need motivation, r > .31. Need dissatisfaction was uncorrelated with need 
motivation, |r| < .08, p > .545 for all. Correlations on the within-person levels were more 
heterogeneous and dependent on the level (within vs. across days) and need. For example, 
need satisfaction was negatively correlated with need dissatisfaction both within and across 
days for autonomy, but only across days for relatedness.  
3.1.Hypothesis 1: Predicting Momentary Need Motivation 
In the first set of models, we predicted current need motivation from the predictors 
introduced in the section Data Analysis. Results (see Table 3, left panel) on the between-
person predictors echoed the findings from the between-person correlations: Only need 
satisfaction, but not need dissatisfaction predicted average need motivation on the person-
level. Although the effect of need dissatisfaction was descriptively in the expected (positive) 
direction, the effects failed to reach significance for competence, p = .173, relatedness, p = 
.531, and autonomy, p = .054. 
For autonomy motivation, there was no significant effect of any predictor on the 
between-day or within-day level, p > .199 for all. Competence motivation was predicted by 
competence satisfaction on all three levels: Participants who experienced more competence 
satisfaction on average also reported higher competence motivation on average, b = .97, p < 
.001. On days when participants reported higher competence satisfaction (compared to days 
with lower competence satisfaction), participants also reported higher competence motivation, 
b = .35, p < .001. And finally, on occasions when participants reported higher competence 
satisfaction since the last measurement occasion, they also reported higher competence 
motivation, b = .18, p < .001. Contrary to our expectations, there was no effect of competence 
dissatisfaction on any level, |b| < .21, p > .173 for all. 
Relatedness motivation was unrelated to all predictors on the within-day level, |b| < 
.05, p > .113 for all. On the between-day level, both today’s satisfaction and dissatisfaction 
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were positively associated with relatedness motivation, b = .15, p = .005, and b = .23, p = 
.002, respectively. That is, days with higher relatedness satisfaction or relatedness 
dissatisfaction were also days with higher relatedness motivation. In addition, there was a 
significant effect of yesterday’s relatedness dissatisfaction, b = -.18, p = .008, indicating that 
relatedness motivation was reduced after a day with high relatedness dissatisfaction. 
In conclusion, Hypothesis 1 that need dissatisfaction leads to higher need motivation 
received no support: motivation was unrelated to dissatisfaction for both autonomy and 
competence. For relatedness, there was a positive association of dissatisfaction and 
motivation on the day level. However, lagged effects suggested that high day-level 
dissatisfaction predicted reduced (instead of increased) motivation on the next day. 
3.2.Hypothesis 2: Predicting Momentary Need Satisfaction 
Results for the models with momentary need satisfaction as dependent variable are 
depicted in Table 3 (right panel). On the between-person level, average satisfaction was 
positively associated with motivation, and negatively associated with need dissatisfaction for 
autonomy and competence, whereas the association of relatedness dissatisfaction and 
relatedness satisfaction failed to reach significance, p = .079. Within individuals, autonomy 
satisfaction was only related to autonomy dissatisfaction; this association held both within 
days, b = -.31, p < .001, and across days, b = -.61, p < .001. There was no within-person 
association of autonomy motivation and autonomy satisfaction, on the between-day level, b < 
.04, p > .621, or the within-day level, b = -.02, p = .543. Competence satisfaction was higher 
on days with higher competence motivation, b = .34, p < .001. Within days, higher motivation 
at the previous assessment was associated with higher satisfaction at the current assessment, b 
= .07, p = .023. Finally, relatedness satisfaction on the day level was associated with 
relatedness dissatisfaction, b = -.45, p < .001, and relatedness motivation, b = .33, p = .008. Of 
note, there was also a positive lagged effect of yesterday’s motivation on today’s satisfaction, 
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b = .24, p = .041. Within days, relatedness motivation was unrelated to relatedness 
satisfaction, b = .01, p = .763. 
To sum up, there were no within-person effects of autonomy motivation on autonomy 
satisfaction. Competence satisfaction was higher (a) on days with higher competence 
motivation, and (b) at occasions following higher competence motivation. Relatedness 
satisfaction was higher (a) on days with higher relatedness motivation, and (b) on days after 
higher relatedness motivation.2  
3.3.Exploratory Analyses: Lag-2 
Finally, we explored whether effects of need dissatisfaction on motivation or effects of 
need motivation on need satisfaction within a day are more pronounced with further lags. 
Specifically, for the first set of models (predicting current need motivation), we entered need 
dissatisfaction at lag 1 (need dissatisfaction before the previous assessment) and at lag 2 (need 
dissatisfaction before two assessments back). For autonomy motivation and relatedness 
motivation, none of the lagged effects was statistically significant, p > .237 for all. Lag-2 
competence dissatisfaction was associated with higher competence motivation, b = .06, p = 
.045. That is, competence dissatisfaction was associated with higher competence motivation 
on occasions approximately three to four hours later. For the second set of models, we added 
lag-2 need motivation to predict current need satisfaction. None of the lag-2 motivation 
effects were significant, p > .211 for all.  
4. Discussion 
According to theories of basic psychological needs (Baumeister & Leary, 1995; Deci 
& Ryan, 2000) these needs are essential for psychological adjustment for virtually all humans. 
A frustration of a basic psychological need can therefore be expected to set in motion 
attempts to restore the thwarted need  – and successful need restoration should, in turn, 
                                                          
2 Need satisfaction and dissatisfaction were assessed by asking whether events had occurred since the last 
assessment. Because for the morning assessments, these lags were longer than for the remaining assessments we 
investigated whether these longer periods might have affected our results. Excluding all morning assessments 
before running the analyses did, however, not change the pattern of results. 
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predict future need satisfaction (Sheldon, 2011). Previous research has shown some evidence 
for these assertions, but so far there was no study investigating these dynamic effects within 
individuals in their everyday lives. In the present study, we investigated the dynamic interplay 
of need dissatisfaction, need motivation, and need satisfaction of the three needs for 
autonomy, competence, and relatedness in an ecological momentary assessment and we 
targeted both effects unfolding on a shorter time scale (within days) and a longer time scale 
(across days).  
4.1. Does Need Dissatisfaction Predict Higher Need Motivation? 
Lacking the nutrients necessary for positive psychological functioning should motivate 
individuals to attain these needs (see dashed black arrows in Figure 1). The present study 
tested this hypothesis for the three needs for autonomy, competence, and relatedness.  
Within days, we found no evidence for an effect of recent need dissatisfaction on 
current need motivation for any of the three needs. The lack of effects for need dissatisfaction 
on need motivation stands in contrast to expectations based on the TPM (Sheldon, 2011). 
Notably, however, our primary analyses focused on the immediate effects of dissatisfaction 
on motivation. Need dissatisfaction might require more than the one to two hours investigated 
in the present study to exert its positive effects on need motivation. In fact, results from our 
exploratory analyses suggest that for one of the investigated needs—competence—this might 
be the case: Competence dissatisfaction that had occurred before two assessments ago was 
positively associated with current competence motivation. That is, results suggest that 
competence dissatisfaction has no immediate effect on competence motivation, but it did 
predict motivation approximately three to four hours later. It is important to note, however, 
that these results are based on exploratory analyses and similar effects were not observed for 
the other two needs, relatedness and autonomy. Hence, these results need to be interpreted 
cautiously. 
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The lack of an effect of relatedness dissatisfaction on subsequent motivation  stands in 
contrast to prior experimental research which suggests almost immediate effects of 
belongingness frustration on motivational variables (Gardner, Pickett, & Brewer, 2000; 
Gardner, Pickett, Jefferis, & Knowles, 2005; Maner et al., 2007). Potentially, subtle 
differences between the need to belong and the need for relatedness might account for these 
diverging findings. In light of the belongingness orientation model (Lavigne, Vallerand, & 
Crevier-Braud, 2011), belongingness motivation can be of two distinct qualities: growth 
oriented or deficit-reduction oriented. The former orientation can be understood as a genuine 
interest towards other people, which provides the basis for positive interpersonal development 
(Lavigne et al., 2011). This conceptualization of a growth oriented approach to the regulation 
of social relationships is in line with the need for relatedness as postulated by SDT (Deci 
& Ryan, 2000). For this reason, the way we assessed relatedness motivation (“At the present 
moment, I would like to be in contact with people who care for me, and whom I care for.”) is 
to be understood as a growth oriented motivation. In contrast, a deficit-reduction orientation 
can be described as the attempt to “fill a social void” (Lavigne et al., 2011, p. 1186), that is, 
establishing non-negative interactions with other people – a core feature of the need to belong 
as defined by Baumeister and Leary (1995). Need motivation operationalized as increased 
motivation to work together with other people (Maner et al., 2007) or to join a new online 
community (Knausenberger et al., 2015) can rather be considered deficit-reduction oriented 
motivation. Future studies should therefore consider comparing the effect of relatedness 
frustration on growth oriented motivation (as assessed in the present study) to its effect on 
deficit-reduction oriented motivation.  
Regarding the analyses of slower moving dynamics, yesterday’s need dissatisfaction 
was unrelated to today’s need motivation for autonomy and competence. For relatedness, 
however, day-to-day fluctuations in relatedness dissatisfaction were associated with variation 
in relatedness motivation. Specifically, days with higher overall levels of relatedness 
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dissatisfaction were also days with higher overall relatedness motivation. Although this 
finding is consistent with predictions made by the TPM (Sheldon, 2011), the lagged effect 
was negative, with lower relatedness motivation on days following high relatedness 
dissatisfaction. A tentative, yet speculative explanation for this finding could be that 
relatedness dynamics might be better represented as coupled oscillating processes (for an 
example of an application of these models in psychology see Boker & Laurenceau, 2006), 
where dissatisfaction leads to an initial reduction in motivation on the next day, but a higher 
motivation two days later. Of note, results on the day-to-day dynamics are based on only five 
days, precluding firm conclusions about effects evolving over more than one day. We were 
therefore not able to examine these longer time spans in more detail. Future studies 
investigating the dynamics of relatedness might therefore consider using a longer time span 
(e.g., two or three weeks).   
In summary, we found no clear support for the hypothesis that need dissatisfaction 
predicts higher subsequent need motivation. For autonomy, there were no effects on either the 
within- or between-day level. For relatedness, days with higher need dissatisfaction were also 
days with higher need motivation, but there was no evidence for any positive lead-lag 
associations between these two variables. For competence, exploratory analyses suggest that 
competence dissatisfaction might predict higher competence motivation 3-4 hours later.  
4.2. Does Need Motivation Predict Higher Need Satisfaction?  
Across all measurement occasions, participants with higher need motivation were on 
average also participants with higher need satisfaction. The TPM (Sheldon, 2011) postulates 
that this association can be explained by a positive effect of need motivation on need 
satisfaction (see solid red arrows in Figure 1). We tested this hypothesis by examining the 
effects of current need motivation on subsequent need satisfaction.  
Within days, there was no evidence for such an effect pattern for the needs for 
autonomy and relatedness: Higher motivation to pursue these needs did not bring about higher 
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satisfaction within the next 1-2 hours. For the need for competence, the expected effect was, 
however, observed: Higher competence motivation now was associated with higher 
competence satisfaction at the next measurement occasion. On the between-day level, there 
were again no effects for autonomy. That is, higher than usual autonomy motivation was not 
associated with higher autonomy satisfaction on the same day or the next day. For 
competence, only the same day association was significant: Days with higher competence 
motivation were also days with higher competence satisfaction. No lagged associations 
emerged on the between-day level for competence. For relatedness, both today’s and 
yesterday’s motivation were positively associated with higher satisfaction today, yielding 
evidence consistent with study hypothesis 2.  
In conclusion, our results yielded mixed support for the hypothesis that need 
motivation predicts higher subsequent need satisfaction. No such effect for autonomy 
occurred on either the within-day or between-day level. For competence and relatedness, the 
postulated effects occurred on different time scales: Whereas competence motivation at the 
previous assessment predicted competence satisfaction at the current assessment (within 
days), relatedness motivation predicted relatedness satisfaction at the next day (across days). 
Hence, motivational benefits of attaining relatedness seem to unfold over a longer time span 
as compared to the need for competence. 
4.3. Implications for Future Research 
4.3.1. The Importance of Time Scales 
Our results emphasize the importance of the time scales over which postulated effects 
occur. The insight that effects can occur over different time scales is not a new one and has 
lead researchers to propose specific designs (e.g., measurement burst designs; Nesselroade, 
1991; Sliwinski, 2008) and data analytic techniques (e.g., continuous time modeling; de 
Haan-Rietdijk, Voelkle, Keijsers, & Hamaker, 2017; Voelkle, Oud, Davidov, & Schmidt, 
2012) to accommodate this phenomenon. In the present context of the dynamics of need 
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fulfillment and need motivation, previous theorizing and empirical research have been vague 
with respect to this important question. Our results showed that the time frame chosen for the 
analyses partly determined whether the expected effects were found or not. For example, 
motivation predicted satisfaction for the need for competence in the next 1-2 hours, but not 
from day to day, while the reverse was true for the need for relatedness. We are not aware of 
either theoretical accounts or previous research that has explicitly specified the time course 
over which need dynamic processes are expected to emerge. In experimental studies (e.g., 
DeWall et al., 2009; Knausenberger et al., 2015; Radel et al., 2011) the implicit assumption is 
that the effects of need dissatisfaction on need motivation emerge within a very short time 
frame (within the experimental session), but there is no theoretical justification for this 
assumption. The results reported in the present study can be considered an empirical starting 
point for future research. They suggest that dynamics involving the need for competence 
develop within a day, whereas the dynamics involving the need for relatedness have longer 
latencies, occurring on the between-day level.  
A preliminary, speculative explanation for this pattern of results could be that the 
possibility to attain competence is substantially less confined by external environments than 
the possibility to attain relatedness. Feeling close to and connected with other important 
people requires that these people are available. In contrast, competence can be attained more 
directly by engaging with challenging tasks. Hence, differences in the immediate availability 
of external resources required to fulfill the need might determine the temporal time scale of 
need related dynamics: When environmental conditions allow for a more or less immediate 
restoration of the needs (such as in experimental studies in which the possibility to join a new 
online community is provided right away), need dissatisfaction might trigger need motivation 
very quickly, whereas when environmental conditions do not allow for restoring the thwarted 
need in a timely manner (e.g., because no important people are currently present), the effect 
might be postponed (or, if the environment is chronically unable to provide need fulfilling 
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means, need dynamics may be distorted altogether; Sheldon, 2011). Hence, the differences in 
temporal dynamics between the need for competence and the need for relatedness observed in 
the present study might be a result of more immediate availability of environmental resources 
that allow for restoring the need for competence vs. the need for relatedness in study 
participant’s daily lives.  
Most certainly, the present findings need to be replicated before any definite 
conclusions can be drawn. Nevertheless, we consider these results as important information 
that can be used to inform the choice of temporal designs in future studies. Further, with more 
empirical research accumulating on the temporal dynamics of need fulfillment, these findings 
can then be integrated into theoretical models explicitly incorporating time as a relevant 
dimension describing these psychological phenomena.     
4.3.2. The Role of Autonomy 
One of the central criteria for basic psychological needs is that their dissatisfaction 
needs to be associated with a motivation to restore this need (Baumeister & Leary, 1995). 
While the evidence for such an association was only weak for competence (in exploratory 
analyses) and relatedness (on the between-day level), there was no such association for the 
need for autonomy.  
One explanation for the consistent negative results involving autonomy could be that 
dissatisfaction of autonomy does not prompt restorative attempts, which would ultimately 
undermine its status as a basic psychological need according to the criteria by Baumeister and 
Leary (1995). This explanation would further be in line with previous research that has shown 
that autonomy has sometimes no predictive validity on well-being indicators after fulfillment 
of other needs is being controlled for (Neubauer, Schilling, & Wahl, 2017; Neubauer & Voss, 
2016a). However, other research does report effects of autonomy above and beyond 
fulfillment of other needs (e.g., Neubauer & Voss, 2016b; Reis et al., 2000; Vansteenkiste, 
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Lens, Soenens, & Luyckx, 2006). Hence, revoking the need for autonomy’s status as a basic 
psychological need based only on the present findings would be premature.  
A different explanation for the lack of dynamic effects involving autonomy fulfillment 
in the present study could be located at the level of operationalization: The items capturing 
motivation for relatedness and competence might be perceived to capture more specific 
behaviors (“take on and master hard challenges”; “be in contact with people who care for me, 
and whom I care for”) compared to the item measuring autonomy motivation (“like to really 
do what interests me”). Hence, the associations involving autonomy motivation might have 
failed to emerge due to its assessment as a less concrete behavioral goal compared to the other 
two needs. However, on the between-person level, the zero-order correlations (see Table 2) 
revealed the same pattern for autonomy as compared to the other two needs (positive 
correlation between satisfaction and motivation, no correlation between dissatisfaction and 
motivation). If differences in the specificity of assessment of the three needs were the main 
reason for the null-findings regarding autonomy, we would expect that the pattern of between-
person correlations would also differ from the pattern of the other two needs. Since this was 
not the case in our data, we consider it unlikely that differences in the specificity of the 
assessment solely explain the diverging results of the need for autonomy. 
Based on theoretical grounds and previous research that has mostly yielded evidence 
in favor of autonomy being a basic psychological need, we consider it more likely that the 
time frame chosen for the present study (1-4 hours within a day; and from day-to-day) does 
not adequately capture the latency of the dynamic effects. Additionally, it might not be single 
incidences of autonomy dissatisfaction but rather accumulative effects that are necessary to 
trigger autonomy motivation. Short, single bouts of autonomy dissatisfaction (e.g., being told 
what to do; having to do things against one’s will) may not be severe enough to trigger the 
motivation to engage in different, more autonomy promoting activities. In fact, many 
individuals have obligations in their daily lives (e.g., work or household) which are not aimed 
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towards fulfilling their need for autonomy. A mechanism which triggers motivation for 
competing activities more or less instantaneously in these situations might be maladaptive 
since this motivation could extract energy from individuals’ daily obligations. Rather, such 
increased motivation could either be “postponed” to more fitting periods (e.g., high autonomy 
dissatisfaction during the day might predict autonomy motivation in the evening) or not be 
relevant unless dissatisfaction accumulates over a longer time frame (e.g., accumulated 
autonomy dissatisfaction throughout the working week might predict autonomy motivation on 
the weekends). Hence, future research should consider examining cumulative effects of 
autonomy dissatisfaction on autonomy motivation (for approaches to examine accumulative 
effects see e.g., Schilling & Diehl, 2014; Smyth et al., 2018) 
4.3.3. Refinement of Measures Capturing Need Fulfillment 
Given the sparse research on this topic, we aimed at investigating the dynamics of all 
three needs postulated by SDT. As a consequence, assessment of need satisfaction, 
dissatisfaction, and motivation was based on single item indicators, in order to keep 
participant burden as low as possible. Although single item assessments have proven to be 
valid in some scenarios (Cheung & Lucas, 2014; Elo, Leppanen, & Jahkola, 2003), they 
certainly come at the expense of low reliability and may not cover the full breadth of the 
assessed construct. Although we picked indicators that have shown high loadings on their 
designated within-person factor in a previous study (Neubauer & Voss, 2016a), they arguably 
cannot capture the whole breadth of the underlying construct.  
Scales measuring need satisfaction and dissatisfaction have been developed and 
validated in previous research (e.g., Chen et al., 2015; Neubauer & Voss, 2016a; Sheldon 
& Hilpert, 2012), but the applied validation methods were almost exclusively based on self-
reports. Hence, future research should consider validating need fulfillment measures with 
different approaches, for example using proxy-reports or experimental manipulations. Further, 
in particular the items measuring need dissatisfaction assess the occurrence of rather specific 
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events (e.g., “there were people telling me what to do”) and it is (often implicitly) assumed 
that the occurrence of such events leads to need dissatisfaction, regardless of other situational 
circumstances. However, the same event (e.g., being told what to do) might be perceived as 
need dissatisfying or not (e.g., a person might be glad that somebody gave her instructions, 
because she would not have known what to do without these instructions). More important 
than the actual event might be the appraisal of the event (see Lazarus & Folkman, 1984). 
Hence, the occurrence of a specific event is not sufficient to evoke need (dis)satisfaction. At 
the same time, under certain circumstances, concrete events are also not necessary for 
experiencing need (dis)satisfaction. For example, if an individual expects a call from a friend 
but this friend does not call, the individual might feel unappreciated by someone who is 
important to her and might respond with “completely agree” to the respective item (“I felt 
unappreciated by someone who is important to me”). Therefore, it is not necessary that an 
actual conversation happens for this individual to have her (relatedness) need dissatisfied. 
Future studies should consider that the appraisal of an event is arguably more important for its 
impact on need (dis)satisfaction than its mere occurrence and explicitly consider this in the 
development and refinement of scales capturing need (dis)satisfaction.  
4.3.4. Inter-Individual Differences in Need Dynamics 
Inter-individual differences in the postulated need dynamics can be very interesting 
from a theoretical perspective. According to Dweck (2017), “as individuals experience needs 
and pursue need-fulfilling goals they develop representations of their experiences that are 
fundamental to their motivation and that play a major role in the formation of their 
personality” (p. 689). In this regard, dynamic processes linking need motivation to need 
fulfillment are important for the formation, stabilization and development of personality traits. 
For example, individuals who consistently fail to achieve relatedness satisfaction might in the 
long run give up pursuing this need (see Sheldon, 2011). By this mechanism, learning 
experiences could give rise to stable personality traits such as introversion (which is 
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characterized by low sociability). This reasoning can provide the starting point for future 
research on personality using measurement burst designs (Sliwinski, 2008). Such designs 
allow for examining whether inter-individual differences in these dynamics longitudinally 
predict personality development across the lifespan. Above this, they have the potential to 
meet recent calls for a better integration of structure, process and development of personality 
(Baumert et al., 2017). However, before inter-individual differences in need dynamics can be 
thoroughly investigated, a better understanding of the involved processes in required (e.g., 
across which time span do these effects unfold? How can we best measure need fulfillment 
and need motivation?). The present study provides a starting point for a research program that 
can help better understand these dynamics and inter-individual differences therein.  
4.4.Limitations  
In interpreting our findings, a number of limitations have to be considered. First, the 
sample was a convenience sample, primarily consisting of students. Sample size on the person 
level was relatively low, which precluded analyzing potential inter-individual differences in 
the need dynamics studied here. Larger, more heterogeneous samples are required to test the 
generalizability of our findings beyond university students and to investigate potential person-
level moderators. While SDT generally assumes that effects of need fulfillment are universal 
across individuals regardless of inter-individual differences in sex, culture or personality, 
there is some research showing that there may be inter-individual differences in the extent to 
which need fulfillment is linked to individuals’ well-being (Neubauer, Lerche, & Voss, 2018). 
Moreover, it is further argued in the TPM that chronic dissatisfaction of a basic psychological 
need disrupts the adaptive dynamics of need dissatisfaction leading to higher need motivation 
(Sheldon, 2011).  
Second, because items capturing need satisfaction and need dissatisfaction capture 
rather specific events, these constructs needed to be assessed with respect to a certain time 
frame that has passed (“since the last measurement”). In contrast, need motivation was 
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assessed as the current state (“at the present moment”). This created an asymmetry with 
respect to the statistical models employed: Specifically, for the models predicting need 
satisfaction from need motivation, lagged analyses were employed (motivation assessed at the 
previous assessment predicting satisfaction at the current assessment), while concurrent 
models were used for the prediction of need motivation (need dissatisfaction assessed at the 
current assessment as predictor of need motivation at the current assessment). Furthermore, 
although findings point towards time windows that might be relevant for the effects of 
competence need dissatisfaction (3-4 hours) these findings are based on exploratory analyses. 
To address these two issues, future studies could consider using an event-contingent sampling 
strategy: Participants might be asked to start a survey each time they experience an event of 
need frustration. Contingent on this reporting, they can be assessed with high frequency for up 
to five or six hours to capture the dynamics of need motivation and need satisfaction 
following need dissatisfaction with a higher temporal resolution. This sampling design would 
also allow for using lagged analyses for the prediction of both need satisfaction and need 
motivation (because current need motivation could be predicted from previous need 
dissatisfaction).  
Third, it should be noted that the findings presented here are only representative of the 
time lags under investigation (between about one to four hours within a day, or from one day 
to the next). Temporal dynamics of need fulfillment might follow a time course different from 
the time windows investigated here (e.g., shorter than one hour or longer than one day). No 
clear predictions on the time-frame across which the postulated effects evolve could be 
delineated from prior research or the TPM. Since our study is the first to examine this 
question, our findings can provide a starting point for future research on this issue.  
Finally, while need motivation should on average predict need fulfilment (Sheldon, 
2011), this is not to be expected in all situations: Although sometimes people may want to 
feel more autonomous or connected with other people, situational constraints might prevent 
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them from actually attaining need satisfaction. Situational moderators such as the availability 
of close others might account for the time scale across which temporal dynamics occur (see 
section 4.3.1.) and should be investigated in future research as potential moderators of the 
dissatisfaction – motivation – satisfaction association.   
4.5.Conclusions 
The present study is the first attempt to investigate within-person dynamics of need 
fulfillment and need motivation in people’s daily lives. Our results showed that motivation to 
attain competence and relatedness translated into higher need satisfaction: for competence, the 
effects were faster, operating within a day, whereas relatedness motivation on one day 
predicted relatedness satisfaction on the next day. Dissatisfaction of the need for competence 
was associated with higher motivation to pursue competence approximately 3-4 hours later, 
and days with higher relatedness dissatisfaction were also days with higher relatedness 
motivation. We found no evidence for need dynamics involving the need for autonomy. Our 
results stress the importance of considering the dynamics on multiple time scales (within days 
versus across days). 
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Variance Components of Empty Three-Level Models. 
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Note. Table depicts variance estimates of the nine study variables (proportion of variance relative to the total variance in brackets). Sat = 
satisfaction; Dis = dissatisfaction; Mot = motivation.  
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 SD (Level 2) 0.63 0.55 0.50 0.47 0.56 0.57 0.81 0.62 0.51   
 SD (Level 1) 1.30 1.41 1.13 1.14 1.25 1.16 1.41 1.18 1.08   




Note. Table depicts product-moment correlations as well as means and standard deviations. Sat = satisfaction; Dis = dissatisfaction; Mot = 
motivation. Results in the upper diagonal depict between-person associations (Level 3). Results in the lower diagonal depict within-person 
associations. The first correlation in these cells refer to the between-day level (Level 2), the second correlation to the within-day level (Level 1). 
N = 58; number of unique person days = 287; total number of observations = 2,257. *p < .05; **p < .01; ***p < .001. 
 
  




Results of the Multilevel Models Predicting Momentary Motivation (Left Panel) and Momentary Satisfaction (Right Panel). 
   Motivation    Satisfaction  
  Autonomy Competence Relatedness  Autonomy Competence Relatedness 
  Fixed Effects 
  Intercept π0 4.99*** (.134) 3.56*** (.142) 5.41*** (.148)  4.79*** (.081) 3.68*** (.092) 4.46*** (.140) 
Person Level         
  Satisfaction π1 0.60** (.212) 0.97*** (.181) 0.31* (.138)  - - - 
  Dissatisfaction π2 0.33 (.169) 0.21 (.149) 0.11 (.177)  -0.44*** (.085) -0.23* (.092) -0.29 (.161) 
  Motivation π3 - - -  0.24** (.082) 0.33*** (.077) 0.26* (.124) 
Across Days         
  Satisfaction (Today) γ1 -0.01 (.068) 0.35*** (.091) 0.15** (.054)  - - - 
  Dissatisfaction (Today) γ2 0.09 (.075) -0.06 (.069) 0.23** (.073)  -0.61*** (.077) -0.04 (.060) -0.45*** (.108) 
  Motivation (Today) γ3 - - -  0.03 (.100) 0.34*** (.067) 0.33** (.122) 
  Satisfaction (Yesterday) γ4 -0.04 (.069) -0.03 (.087) -0.04 (.055)  -0.03 (.081) -0.14 (.075) -0.07 (.083) 
  Dissatisfaction (Yesterday) γ5 -0.05 (.069) -0.03 (.076) -0.18** (.067)  -0.11 (.081) 0.08 (.066) 0.11 (.104) 
  Motivation (Yesterday) γ6 0.07 (.072) -0.02 (.075) -0.14 (.078)  0.04 (.086) -0.01 (.066) 0.24* (.117) 
Within Days         
  Satisfaction (Now) β1 0.00 (.025) 0.18*** (.029) 0.00 (.022)  - - - 
  Dissatisfaction (Now) β2 0.00 (.024) 0.02 (.026) -0.04 (.027)  -0.31*** (.025) -0.13*** (.026) -0.09* (.035) 
  Satisfaction (Previous Beep) β3 - - -  0.04 (.027) -0.07* (.028) 0.12*** (.028) 
  Motivation (Previous Beep) β4 -0.04 (.028) -0.02 (.029) -0.04 (.028)  -0.02 (.031) 0.07* (.029) 0.01 (.037) 
  Random Effects 
Intercept Level 3  
(Across Persons) 
Var(υ𝑖𝑖) 0.944 1.045 1.157  0.244 0.404 0.870 
Intercept Level 2  
(Across Days) 
Var(ζ𝑖𝑖𝑖𝑖) 0.164 0.216 0.233  0.278 0.127 0.676 
Residual Variance  
(Within Days) 
Var(𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖) 1.196 1.293 1.124  1.453 1.236 1.855 
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Note. Table depicts fixed effect estimated in the upper panel (standard errors in brackets), and estimates of the random variances in the lower panel. 
Please note that the variance estimates are not directly comparable to the variance estimates in Table 1, since occasions with missing values on 
lagged variables were excluded here, but not in Table 1. Number of participants = 58; number of unique person days = 227; total number of 
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Figure 1. Figure depicts the postulated associations of need dissatisfaction (dis), need motivation (mot), and need satisfaction (sat). The rectangles 
in the lower row (Level 1) depict momentary states of these three variables. Need dissatisfaction is expected to predict subsequent need motivation 
on the same day (dashed black arrow; Hypothesis 1) and need motivation is expected to predict subsequent need satisfaction on the same day (solid 
red arrow; Hypothesis 2). The circles in the middle row (Level 2) represent a person’s mean of the three variables on a given day. Need 
dissatisfaction is expected to predict need motivation on the next day (dashed black arrow; Hypothesis 1) and need motivation is expected to predict 
need satisfaction on the next day (solid red arrow; Hypothesis 1). The diamonds in the upper row (Level 3) represent a person’s mean of the three 
variables across the whole five days.  
 
